Many parents from South-East Asia who go overseas to work are motivated by a desire to secure a better future for their children, yet the health consequences for children who stay behind are poorly understood. This study is the first cross-country comparison to explore the relationships between parental migration and the risk of undernutrition (stunting) for primary school-aged children. The analysis uses data from the CHAMPSEA Project for children aged 9 to 11 years in the Philippines (N = 480) and Vietnam (N = 482). A series of logistic regression models compares outcomes for children living in transnational households and children living with both parents in non-migrant households in the same communities.
Introduction
The increase in overseas labor migration from many countries in South-East Asia over the last few decades has seen a growth in the number of transnational households with members living in more than one country. The transnational household has thus become the site of livelihood strategies and social practices negotiated across distance, and the lived reality for millions of South-East Asians. Although many studies have examined different aspects of transnationalism, the health and well-being consequences of living in a transnational household for children who stay behind when one, or both, of their parents migrate have been relatively neglected. On the one hand, we might expect the absence of a parent, especially perhaps a mother, to impact adversely on the quality of childcare, love and attention that the child receives (Skrbiš, 2008) . On the other hand, the great majority of migrant parents will send substantial sums of money in remittances to close family members they leave behind. Parents often emphasize providing for their children and giving them better opportunities in the future when explaining their motivations for working overseas (Parreñas, 2001) . The impacts of parental migration on children's health and well-being may therefore be the outcome of a complex interplay of risk and resilience (Graham et al., 2012) . Increased wealth in transnational households will only serve to protect child health if it is not outweighed by any negative effects of parental absence, yet few systematic studies to date have recognized this complexity or compared the implications of parental absence overseas for children in different countries. Anecdotal evidence may highlight important concerns but it does not provide a sound evidence base for livelihood decisions at the household level or government policy at the national scale. With many millions of children in the global South now growing up in transnational households, there is an urgent need to improve understanding. The main aim of our project on Child Health and Migrant Parents in South-East Asia (CHAMPSEA) is to contribute to this research agenda.
In this paper, we investigate the impact of parental migration on one of the most basic requirement for child health -adequate nutrition. We ask whether having a migrant parent is associated with a reduced risk of undernutrition for children who stay behind. We examine outcomes for children aged 9, 10, and 11 years (i.e., children in middle childhood) living in transnational households in two South-East Asian countries. Undernutrition in this age group is less often studied compared with the extensive literature on under five-year-olds, possibly because of the complexities involved in the longer time period during which insults to nutritional status can occur. However, a few studies have examined undernutrition among school children in low-and middle-income countries such as India (von Laer Tschudin et al., 2009) , Nigeria (Senbanjo et al., 2011 ), Iraq (AlSaffar, 2009 and Iran (Esfarjani et al., 2013) . Moreover, understanding risk factors for undernutrition among school-aged children is important because it holds potential policy implications. For example, Senbanjo et al. (2011) concluded their study of stunted growth among school children and adolescents in Southwest Nigeria by advocating the provision of free school-meals in public schools.
This study compares the nutritional status of children in transnational households with outcomes for children of the same ages living with both parents in the same communities. The comparison provides some insight into the counter-factual of what might have happened to these children had their mother or father not migrated. We also consider selection into migration both in modelling the outcomes and in the interpretation of the results, as this factor is likely to introduce bias into the comparison. In addition to providing new evidence on the risks and benefits of parental migration as a livelihood strategy, the study informs theories of transnationalism by extending understanding of 'linked lives' to incorporate the impact of micro-scale transnational practices on non-migrant family members.
We focus on two somewhat different sending countries from the CHAMPSEA Project -the Philippines and Vietnam. The Philippines has been described as 'the prototype of a labor-exporting nation' (Semyonov and Gordodzeisky, 2005:47) and, over the past four decades, its economy has seen an increasing dependence on the remittances sent home by its overseas foreign workers. It is also the country that has featured most often in previous studies of transnational migration in the region. Vietnam, on the other hand, is a relative newcomer to international circuits of labor within the global economy. While its overseas workforce has been growing since the socio-economic reforms of Doi Moi in the mid-1980s, this phenomenon has drawn relatively little research attention. The comparison is therefore of interest not only for what it tells us about risk and resilience among children who stay behind, but also as an indication of whether or not the experiences of Filipino transnational households are shared by other, less studied, South-East Asian countries.
Labor migration from the two countries, though different in scale, does share some common features. Most pertinent here is the substantial number of parents who now take up temporary work contracts overseas and leave their children behind. Both countries have also experienced a rise in demand for female labor, which has seen an increasing feminization of these labor flows (Hugo, 2005) and thus an increase in the number of mothers who migrate and leave children behind. Moreover, in both the Philippines and Vietnam, child undernutrition remains a serious public health problem despite recent improvements in nutritional status. One common measure of undernutrition is stunting, and, in the period [2003] [2004] [2005] [2006] [2007] [2008] , both countries were among the top 15 in the world with the largest number of children under five years old who were moderately or severely stunted, with stunting prevalence rates of between 34 and 37 percent (UNICEF, 2009) .
Several recent studies have examined child nutrition in these countries but there have been very few studies that explicitly examine child nutrition in relation to parental migration overseas. Our aim is to address this knowledge gap using survey data collected in the Philippines and Vietnam in 2008. The lack of previous work on the relationship between child nutrition and parental migration presents particular challenges as there are no extant theoretical frameworks to guide the analysis. This paper is thus exploratory and takes one measure of nutritional status, namely child stunting (low height-for-age), as the outcome of interest. There are four main sections. First, the literature on child nutrition is used to identify possible determinants of nutritional status before considering how parental migration might be expected to influence child stunting. Second, the CHAMPSEA dataset is introduced and the analytical strategy is described. Third, the findings from a series of multivariate models predicting child stunting are reported. Finally, the major relationships between stunting and a series of independent variables, including parental absence overseas, are discussed before conclusions are drawn about future research directions, and the theoretical and policy implications of the findings.
Determinants of Child Stunting
Anthropometric measurements of height and weight, along with data on age and sex, allow the calculation of three standard indicators of children's nutritional status (stunting, wasting and underweight), each indicative of different aspects of undernutrition. We selected stunting as the outcome of interest here because it signifies the cumulative or long-term consequences of chronic malnutrition on physical growth, and because "child height captures the effects of a broad range of economic and social influences on health" (Lutter et al., 2011:23) . As Senbajo et al. (2011:364) remark, stunting "reliably gives a picture of the past nutritional history and the prevailing environmental and socioeconomic circumstances" of the child.
Anthropometric studies of stunting have examined the prevalence, causes and implications of stunting in infancy and childhood, as well as the effects of feeding program s and other interventions. Stunting is an important indicator of severe malnutrition, and WHO has set a target of reducing the prevalence of stunting to under 20 percent in all countries by the year 2020. Globally, it has been estimated that some 200 million children under the age of five are stunted and that 90 percent of the developing world's stunted children live in Asia and Africa (UNICEF, 2009) . Poor nutrition in infancy and childhood is not only detrimental to long-term health and life expectancy but has also been shown to be associated with deficits in cognitive development and schooling outcomes (Mendez and Adair, 1999; Berkman et al., 2002; Daniels and Adair, 2004; Victora et al., 2008; Duc, 2009) , as well as being implicated in the intergenerational transmission of socio-economic status (Carvalho, 2012) . Progress is thus being made in knowledge of the extent and implications of childhood nutritional deficits but the social determinants of stunting are less well understood. In South-East Asia, studies from several countries have examined the association between diet and height, the severity and timing of stunting, catch-up growth, and the associations between undernutrition and various other factors such as child gender, household socio-economic status, working mothers, childcare practices, private schooling and community characteristics (UNICEF, 2008; Crookston et al., 2010; Petrou and Kupek, 2010; Rahmawati et al., 2010) . One early study of Filipino children identified age-specific factors related to new cases of stunting in children under two years of age (Adair and Guilkey, 1997) . The possibility of moving out of, as well as into, stunting during childhood is of particular interest as it suggests that standards of nutrition continue to be important throughout childhood.
A large number of studies have identified poverty as the main underlying determinant of stunting in young children, with the poorest countries generally having the highest incidence of stunting (Eckhardt et al., 2005; Black et al., 2008; Paraje, 2009; Petrou and Kupek, 2010) . Within a country, the poorest groups also tend to have the highest incidence of chronic undernutrition, although the pattern of economic risk may vary between those living in urban and rural areas. For example, Menon et al. (2000) found a significantly higher incidence of stunting among low socio-economic status (SES) groups compared with high SES groups across a number of countries in Asia, Africa and Latin America, and lower risks of stunting in urban areas compared with rural areas associated with spatial disparities in wealth in several countries. At the household level, poorer families are likely to suffer from greater food insecurity, including reduced access to nutritious food (Pasricha and Biggs, 2010) . Urban children may have an advantage in this respect, although risks for stunting may also change with the age of the child. In their study of undernutrition among Filipino children under 30 months in Metro Cebu, Ricci and Becker (1996) reported that risk factors for stunting varied across age and place of residence, such that "household socioeconomic status influenced the risk of stunting earlier in rural than in urban barangays" (Ricci and Becker, 1996:972) . For older children, Florentino, Villaveja, and Lana (2002) found other measures of socio-economic status, including type of school (private or public), were associated with nutritional outcomes. Since parental migration is often, though not always, associated with increased incomes, we might expect children in transnational households to be at lower risk of stunting, or remaining stunted, than their peers in non-migrant households.
Although poverty is a major challenge to food security, wealth differentials do not explain all variations in stunting. In Vietnam in the 1990s, household incomes improved rapidly and there was a dramatic decline of almost a third in the incidence of stunting among 0-60 months old children, from 50.2 percent in 1993 to 34.6 percent in 1998 (Glewwe et al., 2002) . This improvement has continued since 2000, although at a slower pace (Khan et al., 2007) . However, Glewwe et al. (2002) cautioned against assuming that economic improvement is the main determinant of improved nutrition, as their study found that the impact of increased household expenditure on improvements in children's nutrition was not very large. Other studies, also using data from the Vietnam Living Standards Surveys but incorporating a larger age range of children, offer different conclusions. For children under 10 years of age, O'Donnell, Nicholas, and Van Doorslaer (2009) , for example, found much larger effects of improvements in living standards on reductions in child malnutrition. While poverty has been seen as the main cause of stunting in both Vietnam (Khan et al., 2007; O'Donnell et al., 2009) and the Philippines (Mendez and Adair, 1999; Florentino et al., 2002) , poverty is a determinant that is associated with a number of other factors.
The conceptual framework developed by UNICEF (1990) has been used to guide analysis in many studies of child nutrition both globally and in South-East Asia (Milman et al., 2005; Pasricha and Biggs, 2010) . This framework identifies dietary intake and health as the immediate determinants of children's nutritional status, with dietary intake being influenced by both food security and quality of childcare, and health being influenced by both quality of childcare and health services/environment. While food security is directly influenced by household wealth, quality of care reflects a number of underlying factors including caregiver education and health.
Household-level studies have found mother's education to be associated with children's nutritional status in many developing countries (Desai and Alva, 1998; Waters et al., 2004; Boyle et al., 2006; Miller and Rodgers, 2009) . Ricci and Becker (1996) reported that lower levels of maternal education were a significant risk factor for stunting among children aged 12 to 24 months in Metro Cebu in the Philippines, and Semba et al. (2008) found that both maternal and paternal education were strong predictors of child stunting in Indonesia and Bangladesh. This suggests that, in the context of parental migration, the quality of child nutrition may be influenced by the education of the principal caregiver.
Parental Migration and Stunting in Children
It is well-established that stunting can impede child development and be detrimental to a child's long-term life chances (UNICEF, 2009) . When parents migrate to another country for work leaving children behind, one major motivation is to improve the long-term life chances of their children, often through investments in schooling (ECMI/AOS- Manila et al., 2004) . However, it is also possible that increases in household wealth associated with remittances from overseas employment lead to an improvement in children's nutritional status by strengthening food security and, perhaps, allowing the purchase of more nutritional foods. Although most stunting occurs before a child reaches the age of 36 months and most infants who are stunted remain stunted as adults, there may be multiple pathways into, and out of, stunting. A recent study of infants in South Africa and the Philippines suggested that the risk of undernutrition increases through the weaning process as more infants were stunted at two years of age, compared with at one year of age (Jones et al., 2008) . Nevertheless, some children later experience sufficient catch-up growth to recover from stunting, while others become stunted after infancy. This indicates that improved nutrition, even after the age of three years, could reduce the overall prevalence of stunting observed later in childhood. One study using longitudinal data for over 2000 children in the Philippines found around a third of the children stunted at age two were no longer stunted at age 12 (Adair, 1999) . It is thus possible that increases in household wealth from the overseas earnings of migrant parents during childhood may serve to promote catch-up growth and significantly reduce stunting prevalence by age 12, with adequate nutrition either moving children out of stunting or ensuring that they do not become stunted during childhood.
In contrast to those who move out of stunting, those children who become stunted after infancy may have experienced a number of insults during childhood that negatively affected their growth. Reductions in nu-tritional intake provoked by increases in poverty is one plausible pathway, but there are others. Non-dietary influences, including infection or illness and childcare practices or deficits in parental attention, have also been identified as possible causes of poor nutritional status (Semba et al., 2008; UNICEF, 2008) . The latter is of particular interest as children left behind by migrant mothers may be more vulnerable to negative effects if a substitute caregiver fails to provide adequate care. Further, the mental health of mothers has also been shown to influence infant growth (Stewart, 2007) . In Vietnam, Harpham et al. (2005) found a positive association between maternal common mental disorders (CMD) and having a stunted infant (6 to 18 months), such that the odds of an anxious and depressed mother having a stunted child are around 25 percent greater compared with a mother who is not depressed and anxious; and, in a case-control study of maternal CMD and underweight in children under five years old in Brazil, Santos et al. (2010) found that maternal CMD doubled the risk of moderate or severe malnutrition in children. More generally, if the quality of care is inadequate or declines for any reason, the child is likely to be at greater risk of undernutrition.
The anthropometric literature on child stunting is silent on the impacts of parental migration, but it does allow us to hypothesize that impacts could be both positive and negative. Children in transnational households may be protected by increases in wealth due to overseas earnings on the one hand, but made more vulnerable on the other hand, if the quality of the childcare they receive declines or is inadequate. In both the Philippines and Vietnam, the majority of children are cared for by their mother. In the CHAMPSEA survey, for example, 91 percent of Filipino children and 71 percent of Vietnamese children aged 9-11 years living with both parents were cared for by their mothers. When a mother goes abroad to work, a substitute carer is therefore required. This might be the father, a grandparent or other relative, or even a paid worker. In these circumstances, it is possible that children are more at risk of poor quality care and thus of stunting. In the following analysis, we use individual and household-level data from the CHAMPSEA Project to investigate the hypothesis that having a migrant parent is associated with (a) a migration effect [expectation of the beneficial influence of overseas earnings on child nutrition]; and (b) a carer effect [expectation of the detrimental impact of a care deficit on child growth] for stunting among children in middle childhood in the Philippines and Vietnam.
Data and Methods

Study Sample
The present study analyzes data from the CHAMPSEA Project on children aged 9-11 years. Anthropometric measures of height and weight were taken for all index children and structured interviews were conducted both with the children themselves and with other members of their households. In each country, households were recruited from a number of communities within two provinces identified as having high rates of overseas migration. To facilitate comparison between children living in transnational and nonmigrant households, only those households where the parents of the index child were currently married were recruited into the study. The flexible quota sampling method ensured that transnational households comprised at least 50 percent of the sample and that equal numbers of boys and girls were drawn from non-migrant and transnational households. Only one qualifying child from each household was identified as the index child. All participants were interviewed in local languages using standardized questionnaires tested in a pilot survey and adapted for local idioms. Ethics approval for the study was granted by universities and research institutions in the UK, Singapore and each of the study countries. The resultant samples are not nationally representative as they over-sample the children and households of international labor migrants. There were no available national estimates for the numbers of Filipino or Vietnamese parents working overseas who had left school-aged children behind to allow correction for oversampling or for the non-metropolitan bias of the samples. Nevertheless, a rigorous sampling strategy 1 produced a valuable dataset which enables us to investigate associations between the migration status of a child's household, a range of other variables and the likelihood of the child being stunted.
The analyses focus on two of the CHAMPSEA study countries. Data were collected from communities in the provinces of Laguna and Bulacan in the Philippines and Thai Binh and Hai Duong in Vietnam during 2008. The analytical samples include children living with both parents in non-migrant households and children in transnational households where one parent (mother or father) was an international labor migrant. Cases of children living in transnational households where both parents were international migrants were dropped because of small numbers (n=17, 3.4 percent of the Philippines sample; n=24, 4.7 percent of the Vietnam sample), as were a very small number of cases with incomplete data (n=3 for the Philippines; n=5 for the Vietnam). Table 1 shows the distribution of cases in the analytical sample by household migration status and country.
Measures
The main outcome measure of interest is child stunting. Anthropometric measures of height were taken for each index child by trained staff following WHO guidelines. Stunting is defined as the incidence of child height-forage z-scores (HAZ) more than two standard deviations below the median of the 2006 WHO Child Growth Standards. HAZ scores were calculated using the WHO Anthro software.
To test our hypothesis of a migration effect and a carer effect, a composite categorical measure of household migration status and child carer status was derived. Four categories were defined: (1) Non-migrant households (both parents usually resident with majority mother carer), which was used as the reference category; and three types of transnational household -(2) father-migrant/mother-carer; (3) mother-migrant/father-carer; (4) parentmigrant/other-carer (either mother or father migrant with non-parental carer). This enabled us to gain a more detailed insight into the relationships between parental migration and child stunting, according to which parent was absent and who was providing care for the index child, while avoiding problems of collinearity.
Potential confounders of any association between living in a transnational household and child stunting in middle childhood were identified from our review of the child nutrition literature. Child characteristics included were child age (in completed years), sex, and low birth weight (under 2,500 grams). Low birth weight is recognized as an important predictor of stunting in early childhood and is included here to control for variations in fetal nutrition and growth. Further, it is likely that the incidence of low birth weight was higher in poorer households and this measure therefore also provides an additional control (along with father's education) for differences in socio-economic status at the time of the child's birth, which were not observed in the survey. Data on child birth weight were collected from the child's principal carer in one of two ways. Where the precise birth weight was known, this was recorded in full. Where the precise weight was unknown, the carer was asked whether or not the child weighed less than 2.5 kilograms (5.5 pounds) at birth. For the children aged 9, 10, and 11 in the analytical sample, a little more than half (54 percent) of the principal caregivers were able to provide the precise weight measurement. The remainder responded to the second question and, given the potential unreliability of these responses, we conducted analyses both including and excluding such responses. The results were very similar overall, thus the models presented below include all reported cases of low birth weight.
Carer characteristics were included as indicators of the nature of the care the index child received. For children living in transnational households, the migration/carer status variable identified which parent or other carer had the main childcare responsibility. For children living with both parents, mother-child interaction was maintained on a daily basis and only 8.1 percent in the Philippines and 17.6 percent in Vietnam were mainly looked after by another carer. The majority of the other caregivers in these two-parent resident households were fathers (67 percent in the Philippines and 95 percent in Vietnam). In addition to distinguishing different groups according to who looked after the index child, carer educational attainment (upper secondary school or more, lower secondary, primary or less) was included as an important marker of childcare practices. This variable is indicative of completed years of schooling and, for adult carers, can be assumed to be relatively time invariant. Carer mental health (measured using the 20 item Self-Reporting Questionnaire (SRQ-20), with eight or more positive responses indicating a mental health problem and lower scores, the absence of such a problem) was examined but was not found to be significant as a predictor of stunting in middle childhood. This finding is not surprising as the SRQ score reflects the mental health status of the index child's principal carer at the time of interview and cannot be extrapolated across the child's lifetime. Therefore, the measure of carer's current mental health was not included in the final models.
Household characteristics were also considered as potential confounders. The presence of siblings could result in competition for resources. A variable was therefore included to indicate the number of younger siblings an index child had, with values ranging from 0 to 5. The greater variability in this measure for Filipino children reflects the generally larger family sizes in the Philippines compared to Vietnam. In addition, the number of adults aged 15 and over in the household was included as the size of the household might have an impact on resources available for the child, although in this case adults could be expected to contribute to, as well as consume, household resources. We also considered the presence, or absence, of parents during the crucial years of infancy and early childhood by deriving two binary indicators of whether or not the mother, or the father, was an international migrant during the first 36 months of the index child's life. We investigated a more detailed variable measuring the duration of the mother's or father's absence in the first 36 months of the child's life, but small numbers 2 precluded the derivation of useful measures for migrant mothers in both countries and, additionally, for migrant fathers in Vietnam. We tested the duration variable for migrant fathers in the model for the Philippines (not shown) and found that it was not significant and did not improve the model fit. Hence, the models reported below use the binary variable indicating whether or not a mother, or father, was away in the first three years of their child's life.
Selection Issues
In order to take account of potentially unobserved characteristics influencing selection into migration (whereby, for example, parents in higher socio-economic status households were more likely to have chosen to work abroad) which might confound the comparison between index children in non-migrant and transnational households, we sought a measure that would capture the socio-economic status of the household prior to migration. In the absence of retrospective data on household income in the CHAMPSEA dataset, we examined two possible controls for selection. These were father's occupation at the time of the index child's birth and father's educational attainment, which has been used as an indicator of socio-economic status in other recent studies (Carvalho, 2012) . In contrast to the educational measure, we found no significant difference between non-migrant and transnational households in father's occupation at the time of the index child's birth. We therefore included father's educational attainment as a surrogate for prior socio-economic status and a more robust control than occupation for selection into migration. Two categories of educational attainment were derived. Primary education or less was grouped with lower secondary education because of the small number of fathers who had not proceeded beyond primary school; likewise the small numbers with post-secondary school education were grouped with those who had completed secondary school. Since both categories therefore relate to school qualifications (upper secondary or more; lower secondary, primary or less), it is highly likely that these were obtained before the birth of the index child. Interestingly, fathers in all types of transnational households in the Philippines have, on average, significantly higher educational attainment than their counterparts in non-migrant households (χ 2 = 30.90, p < 0.001). Although the opposite is observed in the case of the Vietnamese fathers, with a slightly higher percentage of those in non-migrant households having higher educational attainment, the difference is not statistically significant (χ 2 = 7.03, p < 0.1).
Current Socio-economic Status
The final variable included in the fully-adjusted model is a composite wealth index, based on the methodology by the Young Lives project (www.younglives.org.uk). We include it as an indicator of the current socio-economic status of the household and its access to health-related resources. The index summarizes scores for housing quality, consumer durables and services including electricity, source of drinking water and sanitation. Scores within each country sample were divided into quintiles and then grouped into three categories of low (first and second quintile), medium (third and fourth quintile) and high (fifth quintile) wealth for the analysis, following Filmer and Pritchett (2001) . It should be noted that the wealth index provides a measure of relative household wealth within a country sample. High wealth in the Philippines cannot therefore be equated with high wealth in Vietnam, where levels of wealth are lower overall. However, the advantage of this index over a measure of current income is that it is a marker of living conditions reflecting accumulated wealth over a period of time (including the impact of any remittances from overseas earnings), and can be compared across different households and communities.
Analytical Methods
To provide an overview of the anthropometric data, mean heights for boys and girls were compared with the WHO Child Growth Standards for each year of age, and separately for children living in non-migrant households and transnational households in (i) the Philippines, and (ii) Vietnam. The results were graphed to allow a visual comparison of differences between groups relative to growth standards.
A conceptual framework was then devised to guide the multivariate analysis (Figure 1) . A series of three hierarchical logistic regression models was fitted to estimate the effects of living in different types of transnational households on the odds of an index child being stunted at ages 9-11. Separate models were fitted for Filipino and Vietnamese children. Groups of covariates were added to the model in sequence and the aim was to explore how each addition affected the relationship between living in a transnational household and child stunting. In particular, we expected to find an association between living in a transnational household and a reduced risk of child stunting (pointing to the positive impact of overseas earnings on nutrition), at least for children of migrant fathers. For children of migrant mothers, we expected a strengthening of this relationship once carer education was added to account for a possible care deficit. We also expected an attenuation of the main migration effects when the household wealth variable was added, indicating that any advantages of parental migration for child stunting are likely to operate mainly through the accumulation of wealth from overseas earnings. Model A (the base model) tested the relationship between migrant-carer status and child stunting accounting for child characteristics. Model B added carer education, household characteristics, father's education, and two binary variables indicating whether 
Results
The analysis of mean heights by sex and age in years shows that, on average, children in our samples were shorter than WHO reference standards, with Vietnamese children generally being shorter than Filipino children. Dividing the samples into two groups according to whether the children were living in non-migrant or transnational households reveals some differences between the mean heights of children in the two household types (Figures 2 and 3 ). Both boys and girls living in transnational households in the Philippines were, on average, taller than their peers in non-migrant households. This difference is observable in all three age categories, but tends to be small. For boys and girls in Vietnam, there is very little difference between those in non-migrant and transnational households, although 10-year-old girls in non-migrant households are actually taller, on average, than their counterparts in transnational households. To examine height differences in more detail, we turn to the measure of stunting (HAZ) that enables the identification of height-for-age significantly below the median WHO standard. On this measure, the prevalence of stunting among children aged 9-11 in the samples is 16 percent for the Philippines and 17 percent for Vietnam. These proportions are somewhat lower than those reported elsewhere.
3 If having a migrant parent does reduce the risk of stunting, the lower prevalence could be a reflection of the purposeful oversampling of transnational households in the CHAMPSEA Project. However, when stunting prevalence among children in non-migrant and transnational households is compared, differences between the two study countries become evident (Table 2 ). In Vietnam, there is little variation in the prevalence of stunting between the two household types, whereas there is a significant difference for the Philippine sample (χ 2 = 15.07, p < 0.001). This suggests considerably more scope for a migration effect in the Philippines, and much less scope in Vietnam, other things being equal. By way of comparison, stunting prevalence is higher among young children (aged 3, 4 and 5) in the CHAMPSEA survey. 3 Estimates for strictly comparable age groups are not available. Petrou and Kupek (2010) , for example, found a stunting prevalence rate of 23.6 percent for children aged 4.5 to 5.5 in Vietnam. And, while figures from the 7th National Nutrition Survey in the Philippines (Food and Nutrition Research Institute, 2008) indicate a national stunting prevalence of 33.1 percent for 6-10 year olds, lower rates of 23.0 percent and 27.6 percent were recorded for the two provinces from which the CHAMPSEA sample was drawn. 
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WHO mean is for 6 th month of given year Young Vietnamese children had the highest prevalence of stunting at 24.0 percent (Graham and Jordan, 2010) , an almost identical prevalence rate to that found by Petrou and Kupek (2010) in their study of young Vietnamese children aged 4 to 5 years. Since the national prevalence of stunting in early childhood was higher still in both countries in the late 1990s when the 9, 10 and 11 year olds were infants, it is likely that some of the children in the current study have experienced catch-up growth during childhood. Our question is whether 9, 10 and 11 year olds living in transnational households were at lower risk of being stunted at the time of interview compared to their peers in non-migrant households. Exploration of the bivariate relationship between household migration status (non-migrant vs. transnational) and child stunting showed a significant difference between the two groups in the Philippines, with children in non-migrant households being more than twice as likely to be stunted as children in transnational households (OR = 2.79, p < 0.001). However, no significant difference was found in the Vietnamese sample. This may be an indication of contrasting experiences of migration in the two countries, or it may reflect other confounders. We therefore fitted separate multivariate logit models for the Philippines and Vietnam, predicting stunting among children in middle childhood.
Multivariate Results
Once we account for selected confounders, the multivariate models predicting child stunting provide some evidence for possible migration effects, although these differ between the Philippines and Vietnam. In the base model, we entered the migrant-carer status of the child's household, the sex and age (in completed years) of the child, and low birth weight (Tables  3 & 4 , Model A). Low birth weight is confirmed as a risk factor for stunting in middle childhood in Vietnam; children of low weight at birth are twoand-a-half times more likely (OR = 2.49, p < 0.05) to be stunted around a decade later compared to children who weighed at least 2,500 grams at birth. Further, Vietnamese girls are significantly more likely to be stunted than boys at this age (OR = 1.67, p < 0.05), possibly reflecting child feeding practices favoring males over females. Neither of these relationships is replicated for children in the Philippines. Once child characteristics are accounted for, there is also evidence of an advantage for children living in transnational households, but this varies by country and according to which parent migrates and who is caring for the child. For the Philippines (Table 3 , Model A), children of migrant fathers cared for by their mothers are significantly less likely to be stunted than children in non-migrant households, translating into a decreased likelihood of more than 60 percent (OR = 0.33, p < 0.001). The results in Table  3 , Model A suggest a similar advantage for children of migrant mothers left in the care of their fathers, although the difference is significant only at the 90 percent level (OR = 0.36, p < 0.1). For Vietnam, the results (Table  4 , Model A) also suggest an advantage for children of migrant mothers cared for by their fathers, although the higher odds ratio indicates a smaller advantage compared with the Philippines, and again the statistical significance is marginal (OR = 0.58, p < 0.1). Notably, there is no evidence that Vietnamese children of migrant fathers cared for by their mothers enjoy any advantage relative to their peers in non-migrant households, unlike their Filipino counterparts. The subsequent models account for additional confounders to investigate the stability of these findings.
After the inclusion of carer education, household characteristics, father's education (controlling for selection into migration) and the absence of mothers and fathers during the first 36 months of the child's life, migration/carer status remains a significant predictor of stunting in the Philippines but only for children of father migrants left in the care of their mothers. Further, the relative advantage has also been reduced to just over 50 percent (OR = 0.47, p < 0.1). However, the marginally significant associations between mothermigrant/father-carer and stunting in the base models for both Filipino and Vietnamese children are no longer significant once other variables are entered in the model. This suggests that the lower likelihood of stunting among children of migrant mothers left in the care of their fathers may be related to differences in the household-level characteristics of transnational and non-migrant households rather than to maternal migration per se.
There is also some evidence for a carer effect, although its association with migration is more difficult to discern (Tables 3 and 4 , Model B). In both countries, carer educational attainment is significantly associated with child stunting. Filipino children whose carer has only primary education or less are over twice (OR = 2.29, p < 0.01) as likely to be stunted compared with those whose carer has upper secondary or post-secondary education. The disadvantage of having a carer with primary education or less is even greater for Vietnamese children, who are over five-and-a-half times (OR = 5.60, p < 0.01) more likely to be stunted than their peers whose carer has at least upper secondary education. The odds ratio for children whose carer has lower secondary education, although only marginally significant, suggests a lesser disadvantage (OR = 2.51, p < 0.1). These findings are comparable to the well-established risk factor of maternal education for child stunting, which is taken as a marker of the quality of care given to the child and, in particular, the standard of nutrition. Where low educational attainment compromises care quality, the risk of stunting in middle childhood is increased 2-to 5-fold compared to children with better educated carers.
We were unable to include interaction terms in the models due to small numbers in some groups and thus cannot test the relationships between migrant-carer status and carer education. Interestingly, the only household characteristic significantly related to child stunting is the number of adults aged 15 years and over in Vietnam, with a higher number of adults associated with reduced odds of the child being stunted, suggesting that the quality of childcare is increased where more adults are present in the household to share the care burden.
The relationships between living in a transnational household and the risks of stunting observed in the base models are attenuated after the addition of carer and household characteristics and father's education, which serves to confirm the protective effects of parental migration only for the children of father migrants/ mother carers in the Philippines (Table 3 , Model B). To explore the impact of parental migration further, we included indicators of the timing of parental absence. 4 We find that paternal absence overseas during the first 36 months of a child's life is not predictive of stunting at ages 9, 10 and 11 in the Philippines but that it appears to more than double the risk of stunting among left-behind children in Vietnam (OR = 2.25, p < 0.1); more surprisingly, there is no evidence that maternal absence during the crucial early years is associated with child stunting, although the small number of cases precludes any firm conclusions.
The final, fully-adjusted model for child stunting adds relative household wealth (Tables 3 and 4 , Model C). Transnational households with a 4 We tested different indicators of parental time away: (a) proportion of child's lifetime mother/father has worked overseas; (b) a dummy indicating whether a mother/father was working overseas during the first 36 months of a child's life. The two indicators are highly correlated, so could not both be included. We chose to use (b) in this study because most stunting occurs in children under three years of age. Note that this variable also accounts for early absences of parents in the currently non-migrant group, although the numbers are small. currently migrant parent tend to be wealthier than non-migrant households, so we expected the inclusion of the wealth indicator to further attenuate any relationships between migrant-carer status and child stunting. Moreover, since poverty has been identified in other studies as a major risk factor for undernutrition, we expected low relative wealth to be independently associated with higher odds of child stunting. The results only confirm our expectations for the Philippines where the odds of stunting for children in the poorest households are over three times (OR = 3.04, p < 0.1) higher than those for children in the richest households. Relative household wealth is not significantly related to stunting among the Vietnamese children, net of all other factors. This finding requires further investigation but may be related to narrower wealth disparities in the Vietnam sample compared to the Philippine sample. Of particular interest here is the impact of including household wealth on the associations between having a migrant parent and the likelihood of being stunted in middle childhood. For Filipino children, the protective effect of having a migrant father and being left in the care of their mother, as observed in the previous model (Table 3 , Model B), is no longer significant. This strongly suggests that the nutritional advantages of having a migrant father operate through increased household wealth and therefore greater food security. As we have seen, this advantage does not appear to extend to left-behind children of migrant mothers, nor to children of migrant fathers in Vietnam. Thus, having a migrant parent may reduce the risk of stunting for some children living in transnational households through increases in household wealth, but this effect is limited to children of migrant fathers and is country-specific.
There have been few previous empirical demonstrations of a relationship between parental employment overseas and the nutritional status of children who stay behind, and none that we are aware of which explicitly examines child stunting. However, caution must be exercised in interpreting our findings as they suggest a complex set of associations that point to a differentiated migration effect, which is protective only for some children.
Discussion
This study has examined predictors of stunting, or low height-for-age, for groups of children aged 9, 10 and 11 years in two South-East Asian countries and, in particular, the relationship between household migration status and child stunting. Our initial hypothesis posited a migration effect and a carer effect associated with stunting among children living in transnational households in both the Philippines and Vietnam. The results of the multivariate models demonstrate a number of relationships between type of household arrangement, the timing of parental absence and the nutritional status of children in middle childhood. The findings suggest a reduced risk only for some children. For others, there appears to be no protective effect of having a migrant parent. Indeed, there is some evidence that a Vietnamese child whose father was working overseas during the first 36 months of his/her life is at higher risk of being stunted in middle childhood.
In the Philippines, poverty and low levels of caregiver educational attainment are found to be the main risk factors for child stunting. Both are considered indicative of the quality of care and nutrition the child receives, regardless of whether one of their parents is a transnational migrant. While having a migrant father reduces the likelihood of stunting relative to children in non-migrant households, being left in the care of someone other than a parent does not. Household wealth attenuates the migration effect for children of migrant fathers, suggesting that the advantages of paternal migration may work primarily through increasing household resources and hence standards of nutrition for children. The nutritional advantages of having a migrant father may also be related to lower levels of disruption in the quality of care provided for children when their mother is the parent who stays behind and/or the greater tendency of mothers to prioritize the nutritional well-being of their children. Although the base model suggests that children of migrant mothers left in the care of their fathers also benefit, further interrogation reveals that this relationship may in part be due to selection into migration as the effect is attenuated when a surrogate for prior socio-economic status (i.e., father's education) is included.
In Vietnam by contrast, relative wealth appears to have no independent influence on the likelihood of being stunted in middle childhood, and a low level of caregiver educational attainment is the main risk factor. Children of migrant fathers and children of migrant mothers who are cared for by non-parental caregivers do not demonstrate a nutritional advantage over their peers living in non-migrant households; nor are they at a disadvantage, unless their caregiver has low educational attainment. Although maternal migration is associated with a reduced risk of stunting in the base model if the child is left in the care of their father, the relationship is attenuated once household characteristics and father's education (as a control for selection into migration) are taken into account. This finding is intriguing precisely because there is no evidence of a similar effect for paternal migration, even in the base model, and the disparity between children living in different transnational household arrangements warrants further research. One possible explanation could be that Vietnamese fathers incur higher debts compared to other groups when taking up overseas employment, and money diverted to debt repayments vitiates otherwise expected improvements in the quantity and quality of food available to those who stay behind.
The nutritional advantage for children cared for by their (better educated) fathers 6 is less easy to explain but may relate to the patriarchal nature of Vietnamese society, which is also reflected in the higher risk of stunting among girls compared to boys, a gender difference that is not found among Filipino children. Overall, however, there is no evidence to support the idea of a general nutritional advantage for children living in transnational households compared to those in non-migrant households. Rather, having a migrant parent seems to reduce the risk of undernutrition in middle childhood only for one group of children in the Philippines.
There is strong evidence of the well-established association between the education of those looking after the child and the risks of being stunted at ages 9, 10 and 11 in both countries. Although there is a clear association with carer education, which increases the risks of stunting for children cared for by adults with low educational attainment net of other factors, it is more difficult to link this explicitly to parental migration since small numbers in some groups precluded the testing of interactions. Nevertheless, descriptive statistics provide some evidence that migrant mothers may leave their children in the care of an adult with lower educational attainment than themselves. For example, in the Philippine sample, 22.7 percent of migrant mothers have low educational attainment (primary or lower secondary) compared with 45.5 percent of those caring for their children. This suggests that the quality of care may indeed decline for some children and it may be that the absence of a demonstrable advantage of having a migrant mother is related to the counter-balancing effects of wealth increases and a relative care deficit. However, no comparable differences between the education of migrant mothers and those left behind to care for their children is apparent for the Vietnamese sample, where over 80 percent of both groups have low educational attainment. Future research could usefully be directed to disentangling these complex relationships.
5 Alternative explanations include the possibility of higher remittances from migrant mothers compared to migrant fathers resulting in better child nutrition, or mothers only migrating when they are happy with the quality of substitute care (e.g., when other adults in the household contribute to childcare). The testing of these explanations is beyond the scope of the present article but could provide a fruitful focus for future studies. 6 In many cases where Vietnamese fathers identified themselves as the child's main carer, in-depth interviews conducted in the year after the survey data collection revealed that other family members (usually female) also contributed to childcare (see Hoang and Yeoh, 2012) . It could be, therefore, that children 'left in the care of their fathers' actually had more overall support and attention from several carers than children in transnational households cared for by mothers or others. These interviews also highlighted the extent of household debt related to brokering a migration placement.
In common with all cross-sectional analyses, our study is limited by the nature of the data available. Despite being able to include retrospective data for weight at birth and parental absence in early childhood, the CHAMPSEA dataset does not allow us to determine the timing of insults or track changes in stunting over time. We cannot, therefore, identify those who remained stunted through childhood, those who became stunted after infancy, and those who recovered from early stunting; nor do we know whether children who were stunted in infancy were more likely to recover from stunting following the migration of a parent. Longitudinal data are necessary to follow children over time and track changes in their nutritional status.
We recognize too that we have only imperfectly accounted for selection into migration by using father's educational attainment as a marker for prior socio-economic status. It could still be that the parents of children stunted in infancy were less likely to become transnational migrants, or that relatively wealthier parents (with healthier children) were more likely to decide to migrate, and that these differences are not accounted for by our measure of father's educational attainment. Moreover, the inclusion of father's education in the multivariate models effectively controls twice for the educational attainment of fathers who stay behind to look after their children, which may bias the results. More generally, our results on the effects of parental migration may be biased downwards as father's education attainment is likely to influence not only the historical occupation and earnings of a household (i.e., before the decision to migrate) but also the accumulation of wealth over the child's lifetime, including during any period of migration. Thus, using this measure as a control for selection into migration may also capture some of the hypothesized effects of migration more broadly, especially in the Philippines where fathers in transnational households were found to have significantly higher educational attainment than fathers in non-migrant households. Nevertheless, by demonstrating both significant associations between the transnational migration of a parent and stunting for some children who stay behind, and the absence of an association for others, we have identified an important area of study that has previously been neglected.
One further limitation to the study should also be noted. The CHAMP-SEA dataset does not include information on nutritional intake, and the measurement of wealth may underestimate differences in food consumption and quality; nor does the dataset allow a detailed exploration of the different pathways that might link the accumulation of wealth from overseas earnings and child nutritional status. In addition to greater food security, Filipino children of migrant fathers living in wealthier transnational households may benefit from changing attitudes to children and their care, including access to medicines and greater knowledge of appropriate treatments for ailments and illnesses (Hildebrandt and McKenzie, 2005) . When a migrant mother or father actively engages in parenting, albeit from a distance, the quality of childcare may thus be improved. Certainly, we found no overall detriment for children of migrant mothers left in the care of their fathers, and little evidence of the expected care deficit. The role of carer education also requires further investigation, as does the relationship between the migrant parent and the principal carer of the child, because both are likely to be implicated in the quality of childcare provided in transnational households. It is difficult to measure the quality of childcare without observational data, and carer education, though important, may be an imperfect marker. More research is needed to understand how other dimensions of (transnational) care impact on undernutrition and stunting in childhood.
The differences between the two countries also provide some interesting pointers for future research. Could it be, for example, that the observed advantage for Filipino children of migrant fathers cared for by their mothers is related to the longer history of international labor migration from the Philippines, compared with Vietnam? Governmental and civil society support for overseas foreign workers is well developed in the Philippines and it is possible that better employment conditions combined with lower levels of debt allow migrant fathers to contribute more to the well-being of their children. In contrast, migrant parents from Vietnam may be less well placed in global employment markets and face a more restricted choice of destinations where personal and geographical ties are able to facilitate their temporary settlement. Whatever the reason, and with the possible exception of children of migrant mothers left in the care of their (better educated) fathers, our findings indicate no difference in the risk of stunting between children living in transnational and non-migrant households in Vietnam. This calls into question the presumed nutritional benefits for children of migrant parents, as well as the desirability of overseas employment as a family livelihood strategy. Further, the lack of similar relationships between living in a transnational household and the risk of stunting in middle childhood in the Philippines and Vietnam illustrates the dangers of generalizing across national and cultural groups (see also Graham and Jordan, 2011) . Critically, this highlights that, while the Philippines may be the prototype of a labor-exporting nation and the most studied country in South-East Asia, its experiences of transnational migration should not be generalized to other countries in the region.
Implications and Conclusions
The findings of this study suggest that understandings of migrants' transnational practices could usefully be extended to include a wide range of impacts on risk and resilience for children. More needs to be done to develop theories of transnational migration which incorporate an explicit recognition of the complex interdependencies that influence outcomes for those who stay behind. As Carling (2007) noted, transnational exchanges, which involve both material practices and information transfers, are most frequently examined from the perspective of migrants. Here we have adopted the perspective of non-migrants within transnational households and provided evidence of the varying impacts of such practices on the nutritional status of children who stay behind. Further research is needed to unpack the 'migration effect' in terms of the transnational practices of which it is composed. For our study population, we expect emotional exchanges and practices of 'parenting from a distance' to play an important role, in addition to material and information transfers. We also suspect that structural factors linked to government policy and civil society are influential. This serves as a reminder that theoretical understandings of transnationalism in the context of migration must give appropriate recognition to both diversity and similarity. Transnational practices are rooted in, and reproduce, personal relationships and associated social norms. The bond between parents and young children is almost universally strong and is likely to endure geographical separation. In this respect, there are essential differences between the transnational households in the CHAMPSEA Project and other transnational family forms where, for example, relationships with migrant adult children or more distant kin are implicated in transnational practices. Thus, the constituent activities of transnational exchange, which reproduce personal relationships, will also differ. At the same time, the parent-child bond evident in the CHAMPSEA Project is common to children in both transnational and non-migrant households, albeit experienced differently. Thus, although having a migrant parent is associated with better nutritional outcomes for some children, low education levels among caregivers remains a major risk factor for all children.
Reducing childhood undernutrition is integral to the achievement of the first Millennium Development Goal which aspires to eradicate poverty and hunger (UN Millennium Project, 2005) . Stunting is known to result from poverty but serious efforts are still required to reduce its prevalence in many parts of Africa and Asia (UNICEF, 2010) . Children who are stunted in infancy and remain stunted, or who become stunted during childhood, are multiply disadvantaged throughout their lives, suffering from impaired cognitive function, delayed schooling and poor employment prospects (Carvalho, 2012) . In addition, mothers who are themselves stunted are at greater risk of producing stunted children (Hernández-Díaz et al., 1999; Dekker et al., 2010) . Transnational migration has become a livelihood strategy for millions of families in Asia, with remittances supporting those who stay behind. This study has demonstrated the advantages of such a strategy for one group of such children in the Philippines but no general advantage for children living in transnational households. Whether influenced by better nutrition, improved care, or both, the lower likelihood of stunting among our sample of Filipino children indicates that having a parent working abroad may play an important role in reducing the risk of undernutrition for children who stay behind, even if it does not always do so. The global recession, along with political unrest in the oil rich states of the Middle East and North Africa, currently endangers the jobs of many transnational migrants. If countries of destination reduce their reliance on foreign labor without concomitant improvements in local employment prospects, stunting among school-aged children in sending countries is likely to increase. This could prove a major threat to achieving the reduction in childhood undernutrition enshrined in the United Nations Millennium Development Goals.
